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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a (400 to 
510)N/mm 2 class high temp, refractory steel material 
of 700°C specification, used mainly for a material for a 
skeleton of a building and used in an uncoated or 
minimally coated state., and its production. 



ratio, 0.02-0.07% C, 0.1-0.15% Nb, 0.04-0.1% Al, and 
0.0003-0.002% B and also containing either or both of 
0.3-1% Mo and 0.02-0.1% V, and further, the Nb 
compound precipitation parameter, NBP=N 
+0.3)C-(Nb/15+Mo/50+V/20), represented by respective 
contents of C, N, Nb, Mo, and V and bainitic structure 
fraction (f), satisfies C2NBP20.005. Moreover, toughness 
can be improved to a greater extent by the addition of 
Ca or REM, and also toughness in a weld zone can be 
improved by the addition of Ni or Ti. 



SOLUTION: This high temp, refractory steel material has COPYRIGHT* (C)1997 JPO 
a steel composition essentially containing, by weight 
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[Bill] IfM#l±tLTfflv>c,fti 

0 0-510 N/mm 2 iBto»ifcAcfi#;RtK*ORi68: 
KM"*-* iOT'ibSo 

[Slft^S] ±tLT, fiSJfc-C, itLTC : 0. 
02-0.07%, Nb: 0.1-0.15%, Al :o. 
04-0.1%. B : 0.0003-0. 00 2%£^fr 
Ll^Mo : 0.3-1%, v : 0. 0 2 %- 0. 1 %<0 

i«fc«4 2«£i±*-Mri-*aMa***L, *e>u, 

C, N, Nb, Mo, V-Mr*R0"*-f hanfc^ 
f ■e***t*Nb*^*ftt^9^-*'-, NBP=N + 
0.3XC- (Nb/15+Mo/50+V/20) tJ* 
CSNBP=£0.00 5 iffiS.i-Z>&i%.ffi-XMm<, wm 
«*§<bKC a 6 IXliREMOifebD, ^SBSattliN i 
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[»** 1 ] SSJtT% 
C : 0. 0 2 - 0. 0 7%, 
Si : 0. 0 5-0. 3%. 
Mn : 0. 8 - 1 . 5%, 
Nb : 0. 1-0. 15%, 
A 1 : 0 . 0 4 - 0 . 1 % 
B : 0. 0 0 0 3 -0. 0 0 2% 

Mo : 0. 3 - 1 %, 

v : o . o 2 - o . i % 

0 1«ifcli2imU J.o, C, N, Nb, M 
o, Vt*f5^^ft>f hftl»$f T-3c£*x£Nb 
a^Ufffi^^-^-, NBP = N+0. 3XC-fX 
(Nb/1 5+Mo/5 O+V/2 0) 
0 ^NBP^O. 0 0 5 

im*m 2 ] msit-c, 

c :o. 02-0. 07%, 

Si : 0. 0 5-0. 3%, 

Mn : 0. 8-1. 5%, 

C r : 0. 3 - 1 %, 

Nb : 0. 1-0. 15%, 

A 1 : 0 . 0 4-0. 1 % 

B : 0. 0003- 0. 002% 

Mo : 0. 3 - 1 %, 

v : 0 . 0 2 - 0 . 1 % 

0 1ti/:(i2tmU _§o. C, N, Nb, M 
o, VttM^A^t>f hft«»$f ti^tl^Nb 
»fr*r(B'<7*-*-^ NBP=N+0. 3XC-fx 
(Nb/15+Mo/50+V/20) 
O^NBP^O. 0 0 5 

^, 

N i : 0. 2 - 1 %, 

Ti :o. 01-0. 05% 

m 1 1 tat 2 %m<?rmim<xmtto 

Ca:o. 001-0. 01%, 

rem: 0 . 01-0. 05% 

<r> 1 mi fc<* 2 ***** - 1 fc 

[S*S5] Sf*Sl, 2, 3tfctt4e«0)lC£ 
v^T, C, N, Nb, Mo, Vttta^^t^ b& 
ffift^f -C*S:fc*Nb«^aj'<7-*--*-. NBP 



(2) tSf 9-2 0 9 0 7 7 

2 

= N+0. 3XC-fX (Nb/1 5+Mo/5 O+V 
/2 0) 

O^NBP^O. 0 0 5 

^i^LIO, ESt, ^-ft^MIWO. 6tt 

n b t^«^M^ff^a®a5r*fe-r^ t i#mt-r 
[0001] 

jo mw<r>m,irz,tmfrm iesit^wso-' 

?4 0 0-5 1 0N/mm 2 li<?)I) K33V>t\ 7 00 

[00021 

iia»**^Jturta<, mis • ft##a^ose^si 
20 [0 0 0 3J -?-<!0«^*i<o(iiH-^cSSiJt-?-tttcS8*ife 

-€-<o;ta, itia-ci**fttt«t l < Ji«[aifi«T«ris6* 4 0 

0-4 9 0 N/mm 2 iiit^SI&i:*ti-^^*7i^i 
[0 0 0 4] ±|EO»*SI*t^OK#8Fttti, fi£**t£ 

ii**»t-±H4»jAc4*tt (7 0 on*«»$*«Ktaatt 

M?^2/3K±<0§, t^Hl5 7N/mm J 

[0 0 0 5 J t£*BWK«ffl$K*»*tt*«0«jS:£ 
jfe05r*PS«fi: LTI±, t x. i£ #RJ¥ 3 - 1 7 3 7 1 
5 KiEiK£*t-Cv><S, 4 9 0 N/mm 2 if&iI;|tf7^£>££ 5 \ 

ai<**ib*trv»4o 

[0 0 0 6] 

40 Li -9 t-f&ss] coiii 

tttc«tt, ?f)i:ffi L<(±iWS14S.y f >S«14^iffiti 
[0 0 0 7] 

[0 0 0 8] ( 1 ) «fiJfC, C:0. 02-0. 07 
%, S i : 0 . 0 5-0. 3 %, M n : 0 . 8 - 1 . 5 
%, Nb : 0. 1 - 0 . 1 5 %, A 1 : 0 . 0 4-0. 
50 1%, B : 0. 0 0 0 3-0. 0 0 2 L> N b 
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t <o«*&*fb»Jfrft7c*8, Mo : o. 3-1%, 
v : 0. 0 2-0. 1 %oi Si £(i 2 U J. 
o, C, N, Nb, Mo, V^ffS^'ft'f hftiK 
T-*$tV^Nb1*^ffai^-9^-^-, NBP = 
N+0. 3XC-f X (Nb/15+Mo/50+V/ 
20) < ! 0^NBPS0. 0 0 5 £ii§£U SSFeS 

( 2 ) »*JfC\ c:o. 02-0. 07%, s 
i:0. 05-0. 3%, Mn : 0. 8-1. 5%, C 
r : 0 . 3 - 1 %, N b : 0 . 1 - 0 . 1 5 %, A 1 : JO 
0. 04-0. 1%, b:o. 0003-0. 002% 

£##u n b t <r>w.&8tm j (tmm7tm&, m 0 : 

0 . 3 - 1 %, V : 0 . 0 2-0. 1 %<D 1 mi tcii 2 
U C, N, Nb, Mo, V-S^-mRV 

NBP=N+0. 3XC-fX (Nb/15+M 
O/5 0+ V/2 0) ^'OSNBP^O. 0 0 5 ^ifi 

-f&M&ffi'Xffltt. (3) *rie (i) u<ii (2) is 
^oia&i&t-, SIC, N i : o . 2 - 1 %, T i : 0 . 20 

0 1-0. 0 5%<7)l«S/-:(±2a^-a-*-^Li6^-t 

*^t-r^,*rie (i) tfcii (2) Mm<v-&i&mxm 

*t, ( 4 ) m$i ( 1 ) , (2) U<« (3) fEtSOiS 

Ca : o. ooi-o. 01%, rem: o. 01 

-0. 0 5%<7)im.itcl3i2m.Z^-<tLibtiZti!W 

mt-tzmz (i) , (2) tt<i± (3) getfecoissia 
itAfW, (5) mrie (i) , (2), (3) i> 

L<I4 (4) fefcCDiiCI&^T, C, N, Nb, Mo, 

v^ti:®.^^ h&j&fr^f -e^stt^Nbtt-g- 

lfiliA*7^-?-, NBP = N+0. 3XC-fX (N 50 
b/1 5+Mo/50 + V/20) # ? 0=£NBPi0. 
0 0 5 ZMfiL LE.oflE®f^, ^'f-f'f FatS-$* ? 0. 

v t n b t <F>M&fe£itmzfc&&mzm-f z t 

[0 0 0 9] 

mmtLxii., Bot-xft^ ne# 

& (Si L< (±6 0%W_t) SrtLfc^t'f MM 40 

NbgtSfb&fc^fc LtVSl>'/XliMo?)«M 
Sfb^ (ftC T^-a* § 5 0 (x mJ^±0«tt«3 CO) 
3&«tt**fffli-4C. CO»fb««U J: 

CAlfeB#tCt 7 0 0tfcv»-9]fca-c*v>»*&* W« 

SWASBWfcJtft-eiS &C0T-&&O 
[0 0 10] ilf, WNbMftft^ItLfcVi 

L < tiM o <o«tt*flft«j<o«$ t 7 0 ovxo?zm& 




- 2 0 9 0 7 7 

#<btv^>Ci:^t>t)^o/t 0 ,LiUi, gE^<0fflv»#-e* 
H<D5 *nj&j$4»jc6 0%J-J.±co^'1'^-'f h 

[0011] ^i-, *ftw<r>m^m&zm.w-tz> 0 

[0 0 12] C(i, JftfiRO^AitttOflHSR^Staffc 

m<r>mr$.Tt^ t^oztx-o. 02 %w±3& j £«5f -r-& -5. 
o . 0 7%iiis i^ira u «t <o mutant l < i&r 

IStt^lTLTLiT. J:oTC<Ov3§tDllHJ±0. 0 
2-0.0 7%T*& 0 

[0013] si «±, K»air«#xttojs*»<b«fi 

0. 0 5%£<£-Ri:-f£rt ? , 0. 3 %&ttx.4^inU J: 
"9 »»e * 1&T $ *t Z> ti> <9 T- & < , *MM# t:: & * 3 it 

ii5fi5£S£l : L<flrF£-tf:<£>Ci:(c&.5> 0 lots i <0 
?S*Dl£HI±0. 0 5-0. 3 

[0 0 14] Mnli, S^@^LT^ffi*DlB#<7)i2#iiJ 
it * IW Jt + * t *X ittt O jft*' <b 4 "C * I) 
*ft0. 8 4 1. 5%4rlfcx4aiJn 

KHJiO. 8-1. 5%t-T4 0 

[0015] cri±, \-mk<r>mk±.mMm. 

i Lv^TC^T'^f), f©i^0. 3%JBLb£-£>3Sfc^-& 
t5 5 \ 1 %4riex*aSin-Cli««tt*a4 in, Crl 

tztf-oXC r O?$*P<EHJ±0. 3-l%t-r* 0 
[0 0 16] Mo 14, 3*^NbKflft»«r«t LT»A 
14±S^4ft$5 0//mJilJi<Olgtt*fai%tcj:-2,^ftiJ!^ 

it t mmmRv^ 4 ± 4 v mm^<oA^hm& 0 . 
3 %<r>ma*-&mt-tz>i)K 1 %*mz.z>mmz& 
wm.^-w& t mat a ^wipn* hkists* 

-So Lfc**o-C, Mo^WIiiO. 3~l%t-f 
[0 0 1 7] V(±#HWT*Ofig7C3i?T**&o ^^•^'f 

<o«ttv^afbwo*fai5»ffco^ib*fio . 02%^ 
•jz-Rti-***, 0. 1 %*i8x.4astntt*w-ao f »»* 

L7t* f oT, voj^inteHiio. 02-0. i%r-^> 
4 0 

[0 0 18] Nb(±^WCi7>S£57C3(?T**o Nb 
?ST-ab-&V^MocoMa'fl:tJCO*fti5®i:4t9, w69#tB 
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0. 1 5%£i@x.£ t Ztib8t&1tV!><0®.jzitl-j: 

b<O?S*nteH<i0. 1-0. 1 5%t*4, 
[0 0 19] A 1 I4«i®ftt£: LxnMX'&Z>l£fr*)X'% 
(< Al NSrMLr, h&«M<?)±ST-Jb 

7C*T-*-2, 0 £ <7>3cb:3t«9 0. 0 4 %0^iJH*<& 

iTtio U;)) ! ot, A 1 coftjg^HtiO. 0 4-1 

[0 0 2 0] B &#f£l$T-<7>ftfig7C3SWt>toT"& 
£ 0 B<4, *-^rt^ hSf i:fi*TLT7i7^ hW 
^ PPftfl-f 4iti:J:otftAiitt^tl§tl.ISi 
5c*T* «9 «fi 0 . 0 0 0 3 %(7)?^iP^-£-S t S-Z>i)\ 
0. 0 0 2%Srfix4?SiP-eBNOia^:*fttS^teC: "919 
tt<Of L v >{g:T £ i to < o ioTB 0?SJp«H K tiftlj PI 
ri*afefK 0. 0003-0. 0 0 2 %**-€-<0|gH-e* 

So 

[0 0 2 1 ] N i RlTr i (4, ^ftfgVffi&ffe&tktfi 

ISUTliN i 14 0. 2%Jtt±, T i 14 0. 0 1 %JiJLJiSr 
£-»4:-f4**, N i 1 %, TiKJav^TO. 0 

5 % s: m z. a mux asi&i m <7>®.±ittmm s 

5tKA ? (6T-r^o 4 oTN i Oj&MfeHli 0 . 2-1 
%, T i eo?8JP|Effll4 0. 0 1 -0. 0 5%tt*o 
[0 0 2 2] CaWREMIi, ^^mmRV^m. 

*K(iC a(±0. 001%1J.±. R EM(4 0 . 0 1 %Jil 
-hOi3siP^^t1-S75 f , CatliO. 0 1%, REM 
-CI40. 0 5%SrSx-5^ttI-CI4fil142r^x.oT@:T? 
■*^o ioTCa<0SSD3IIIi0. 001-0. 01 
%, REM<7)?SiD^H«4 0. 0 1 -0. 0 5%ttS, 

[0023] Nba^affc»«r«t LTtvay/xiiM 
o o««^Sfbt»o«-g-*fas%o*fm*fr<4, c, n, 

Nb, Mo, V^tlS^'ftl' Mli5-$fti$ 
Jl5Nba^tfHJ^7^-?-, NBP = N+0. 3X 
C-fX (Nb/1 5+Mo/5 0 +V/2 0) 0 
VX1.&-0 0 . 0 0 5 U.T<7> t # Kgtfc $ tl& Z t tffrfr 
■otzo NBVtfO\XTXHtmm&m<F>fcmtfT^£:X 
ab<9, *^0. 0 0 5*«x. NbSSSffcW 
<0*#fiKft mz N $ ti £ *i *> t -6 o 

iot, 0SNBPS0. 0 0 5-t>mtz-t^-&g;ftX$> 

So 

[0 0 2 4] m^X^mxii, Effifife, -^f^ h& 




(4) #i¥9-2 0 9 0 7 7 

M o Jo 4 Xf/ 1 tzlt V t N b t ^m^-^it^lfi-ffSL^M 
m*fa-fi><r>xhz> 0 aStcBKL-Ctt, E®^#<7>ia 
St5 ? 9 5 0"C*«T»*tll4, SP«U&aUJ:*Nb*aik 

»o*fanaa*«£>*-e*4* f , 9 5ot£i± 

T**ix«4*TOP*^a<4^Tt>^v^t tTlfe-e**. BEM 
im:fflLtli, ifttClSseSfiS&O-C-tefcv^ Nb 
Hafk»OJB*4r»^WUffd^*t-«4 8 0 0- 9 0 0 
"COSST-BETJt 4 5 %J0LL«>ffT*fT-? CtAliL 
<^o JE^<0^t!|#{-IS5c$*tS iWT-liii>, ffcf^ 
70 COM o 43 4 O 5 "/ f fc(4V tNb« 5 0ti> 
ib Aei .■S^B^t L^ 0 

[0 0 2 5] *%W<omttttt, ftW£&0 f Nb1t£- 
#fffi^7 > - * -N B P £§SJ&-tS§B*tT-ab*U4*fa-e i> 
fr*t>-f, Witf, SM& 

«* fEBteafBKft ^) , nm (mm*?) %txt> 

[0 0 2 6] 

[*j£fli] sti - 1 , 1-2 izm-rs&frmmnfflzfem 

L, £tL<b<7)iicOX7r$: 1 0 5 0t:T-SP^, 9 6 0 

5ramifEIL/;I, 6 0 OV.Xtitlh&MMiMLX 
mVtMtiLtLtZo *l-3tZ!4, Nbtt^ffffiA-7^- 

[0 0 2 7] m it L * *t-€'ttO9l«<0iI««iP 1 / 4 

fc. mc<mwfcMi/4<?>M®.<?>&.mzttLxm&% 

50 - (vEO) £SIJ5eL£ 0 £<bl-. t/v-y*'/-? 
StCTA* 5 , 8 0 0 k J /mmt»«?)^fc*i 
^4rSffc», l/4f£af/ KH*>«b 2mm 

Ac tz&mz 7 -y f - £ A*ifc**K*Ut 
££PRU 0*CT*oaf^iRl|Xi^^^- (vEO) ^ffl 
5£L£o »2«UJa±«0R«fe***i-o »2*UJ4, 

[0 0 2 8] &4i, SS3ISRI*f£l4 J I S Z 220 
1 4-9-JEVkft-*fflv^ J IS Z 2 2 0 4i:i«!Lt 
ffoTto i/w, iSS5l?SK^(4 J IS Z 2 2 7 1(0 

miM7&X<?)m.&iii;-f J I S Z 2 2 0 4 1:* 

ttL-Cfffcofco ««EKIfctt, J I S Z 2 2 0 2 
4titKM-S:Iv\ J IS Z 2 2 4 2K*85LTfi : 
&o*:o 

[0 0 2 9] 

[«1-U 
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& # (wt96) 
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Si 


Hn 


P 


S 




Cr 


Ho 


v 


Kb 


Ti 


Al 


B 


N 


Ca 


EES) 




B 


D. 03 


0. 15 


1. 14 


0.010 


0. 006 


- 


_ 


0. 16 


0. 048 


0, 102 




0. 048 


0. 0011 


0. 0044 








m 


0. 03 


0. 13 


0. 89 


0.009 


0. 007 


- 


0.48 


0.25 


0. 075 


0. 116 


_ 


0. 062 


0. 0010 


0. 0039 




_ 


H 
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0. 04 


0. 18 


0. 85 


0.012 


0. 004 


_ 


_ 


0. 74 


0. 015 


0. 113 




0. 049 


0. 0008 


0. 0048 




_ 


m 
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0. 03 


0. 21 


0. 97 


0.004 


0. 004 


- 
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0.82 




0. 108 


_ 


0. 054 


0. 0010 


0.0051 


0.004 


_ 
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0. 05 


0. 07 


0. 92 


0. 005 


0. 002 


- 


0. 46 


0. 56 


_ 


0. 110 


_ 


0. 056 


0. 0011 


0. 0042 


0. 003 
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0. 04 


0. 18 


1.22 


0.008 


0. 002 


0. 36 


0.44 


0. 48 
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0. 124 




0. 066 


0. 0009 


0.0054 




0. 019 
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0.04 


0. 15 


0. 87 


0.007 


0. 003 


0. 12 




0.25 


0. 054 


0. 121 
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0. 043 


0. 0009 


0.0044 


0.006 
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0. 05 


0. 18 


0. 89 


0.008 


0. 004 




0. 33 


0. 65 


0. 008 
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0. 0011 


0.0030 




0. 031 
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0. 02 


0.25 


1. 10 


0.007 


0. 006 




0. 32 


0. 70 


0. 022 


0.102 




0. 055 


0. 0012 


0.0041 


0.004 


0. 021 




IE 


0. 06 


0.08 


0. 85 


0.011 


0. 004 






0.35 


0. 088 


0. 103 




0. 047 


0. 0009 


0. 0025 


0.006 
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0. 04 


0.18 


1. 15 


0.008 


0. 005 




0. 38 


0.25 


0. 084 


0. 131 




0. 077 


0. 0012 


0. 0029 


0.004 


0.025 




IB 


0.04 


0.20 


1.04 


0.009 


0. 004 






0. 18 


0. 092 


0. 110 




0. 057 


0. 0009 


0. 0035 




0.037 




IB 


P, Q3 


0.15 


1.23 


0.001 


0. 003 


0. 39 




0.54 


0. 034 


0. 108 




0. 048 


0. 0011 


0.0033 








m 


0. 02 


0. 22 


0. 98 


0.005 


0. 001 




0.54 


0. 55 


0. 088 


0. 114 


0. 015 


0. 049 


0. 0011 


0. 0045 








IE 


0. 03 


0. 21 


0. 96 


0.002 


0. 003 


0. 58 




0. 45 


0. 054 


0. 130 


0. 014 


0. 055 


0. 0010 


0.0035 
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Si 


Hn 
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S 


Hi 


Cr 


Mo 
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Ti 


Al 


B 


N 


Ca 


REM 


16 


0.03 
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0. 008 


0.004 
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a 0009 


0. 0040 
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0. 006 
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0.35 


0. 035 


0. 102 




0. 059 


0. 0012 


0. 0045 






19 


0.04 


0.16 


1.35 


0. 004 


0.003 


0.25 




0.33 


0.041 


0.117 


0. 013 


0. 055 


0.0009 


0. 0044 
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0. 09 


6.98 


0. 004 
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0. 050 


0. 105 




a 068 


0.0009 


0. 0035 






21 


0.09 


0. 23 


i. 67 


0. 005 


0.005 






0. 70 


0. 095 


0. 140 


0.014 


0. 070 
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0. 0045 






22 


0. 08 


0. 15 


6.89 


0. 003 


0.002 






0.50 


0. 095 


0. 128 




0.064 


a 0008 


0. 0025 




0. 012 


23 


5^3 


0.04 


6.88 


0. 004 


0.003 


6.23 




0.65 


0.064 


0. 104 


0.012 


0.045 


0. 0013 


0. 0035 


0. 003 


0. 013 


24 


0. 04 


0.34 


1.02 


0. 003 


0.005 




0. 32 


0.73 


0. 055 


0. 125 




a 058 


a ooii 


0. 0032 






25 


0.03 


0. 15 


0.68 


0. 003 


0.001 






0. 73 


0.015 


0. 108 




a 064 


0.0011 


0. 0038 


0. 004 




26 


0. 05 


0. 09 


1.01 


0. 003 


0.003 


1.06 




0.28 


0. 095 


0. 104 




0.063 


0. 0010 


0. 0034 






27 


0.04 


0. 20 


1.41 


0. 005 


0.002 




1. 11 


0.42 


0. 046 


0. 121 




0. 071 


a 0009 


0. 0054 




0. 021 


28 


0.0$ 


0. 11 


1.21 


0. 005 


0.002 






0.25 


0. 026 


o. ios 




0. 059 


0. 0012 


0. 0048 






29 


0.04 


0. 15 


1.63 


0. 004 


0.002 






1.06 


0.041 


0.114 




0. 051 


a ooii 


0. 0054 




O. 012 


30 


0.04 


0. 21 


6.69 


0. 003 


0. 001 




0. 32 


0.55 


0. 113 


0. 105 




a 065 


0. 0010 


0. 0043 






31 


6.04 


0. 21 


1.62 


0. 004 


0.004 


6. is 




0. 46 


0. 047 


0. 079 


0.013 


0. 068 


0. 0009 


0. 0028 






32 


0. 63 


0. 12 


6. 92 


0. 003 


0.004 


6.41 




0.55 


0.041 


0. 092 




0. 067 


a ooio 


0. 0031 






33 


0.04 


0. 22 


1.05 


0. 003 


0.002 






0.58 


0.042 






0. 085 


0.0011 


0. 0041 






34 


0. 03 


0. 15 


6. di 


0. 004 


0.004 






0.48 


0.081 


0. 104 


0. 058 


a 047 


0. 0007 


0. 0042 






35 


0.63 


0. 19 


6.65 


0. 005 


0.006 






0.48 


0.069 


o. iod 




0. 025 


0. 0012 


0. 0045 






36 


6. 05 


0. 18 


6. 82 


0. 006 


0.006 






0.75 


0. 055 


6.114 




0. 105 


0.0010 


0. 0041 


0. 005 




37 


0. 02 


0. 21 


1.31 


0. 004 


0.005 






0.58 


0.067 


0. 108 




0. 059 


a 0002 


0. 0021 






38 


6.64 


0. 23 


1.62 


0. 003 


0.004 






0.62 


0.081 


0.112 




0.048 


0.0022 


0. 0041 






39 


0. 05 


0. 19 


1.04 


0. Oil 


0.009 






0.89 


0. 014 


0. 136 




a 064 


0. 0010 


0. 0031 


0. 019 




40 


6.65 


0.24 


1.08 


0. 009 


0.008 




0. 35 


0.62 


0.061 


0. 121 




a 054 


0.0009 


0. 0051 




0. 054 
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No 


NBP 




(/aid) 


HSU (25T) 


700 tc 


tm 

vEO 
(J) 


mmm4 

vEO 
(j) 


Of/mn 1 ) 


(N/W) 


(%) 


(N/mra 1 ) 


CN/ntf) 


§ 


1 


0. 0041 


0. 70 


>50 


312 


412 


76 


168 


212 


262 


121 


2 


0. 0014 


0. 70 


>50 


322 


425 


76 


181 


223 


215 


109 


3 


0. 0018 


0. 65 


>50 


305 


405 


75 


169 


215 


212 


123 


4 


0. 0011 


0. 55 


>50 


325 


435 


75 


175 


205 


223 


108 


5 


0. 0044 


0.80 


>50 


342 


448 


76 


195 


235 


218 


104 


6 


0. 0022 


0. 85 


>50 


335 


441 


76 


190 


229 


244 


148 


7 


0. 0046 


0. 75 


>50 


322 


441 


73 


184 


205 


238 


139 


8 


0. 0047 


0. 65 


>50 


345 


451 


76 


191 


238 


223 


105 


9 


0. 0003 


0. 45 


>50 


315 


404 


78 


171 


205 


214 


114 


10 


0. 0032 


0. 95 


>50 


378 


495 


76 


215 


241 


204 


101 


11 


0. 0041 


0. 60 


>50 


331 


445 


74 


205 


242 


201 


112 


12 


0. 0046 


0. 70 


>50 


322 


431 


75 


184 


214 


214 


121 


13 


0. 0015 


0. 55 


>50 


318 


421 


76 


179 


209 


243 


158 


14 


0. 0036 


0.30 


>50 


323 


428 


75 


187 


212 


220 


142 


15 


0. 0033 


0. 45 


>50 


331 


440 


75 


190 


230 


221 


149 


it 


IB 


-0. 0019 


0. 70 


<50 


315 


410 


77 


98 


165 


210 


115 


17 


-0. 0011 


0. 55 


<50 


308 


408 


75 


105 


164 


205 


144 


18 


0. 0094 


0. 65 


<50 


342 


448 


76 


118 


181 


198 


105 


19 


0. 0074 


0. 55 


<50 


344 


447 


77 


121 


175 


205 


122 


20 


0. 0007 


0. 35 


<50 


265 


341 


77 


98 


154 


190 


102 


21 


0. 0048 


0. 95 


>50 


401 


474 


85 


205 


265 


216 


108 


22 


0. 0044 


0. 95 


>50 


400 


471 


85 


195 


248 


224 


95 


23 


0. 0028 


0. 55 


>50 


289 


365 


79 


122 


195 


264 


155 


1 


24 


0. 0011 


0. 55 


>50 


348 


445 


78 


118 


192 


198 


89 


25 


0. 0015 


0.50 


>50 


291 


378 


77 


102 


190 


211 


102 


26 


0. 0046 


0. 80 


>50 


332 


431 


77 


104 


185 


288 


162 


27 


0. 0043 


0. 70 


>50 


358 


476 


75 


96 


168 


170 


105 


28 


0. 0065 


0. 55 


<50 


265 


338 


78 


94 


158 


249 


112 


29 


0. 0020 


0. 50 


>50 


341 


442 


77 


205 


246 


184 


45 


30 


0. 0045 


0. 50 


>50 


368 


481 


77 


201 


252 


98 


38 


31 


0. 0047 


0. 60 


<50 


338 


435 


78 


85 


154 


195 


148 


32 


0. 0035 


0.35 


>50 


342 


440 


78 


94 


164 


184 


15 


33 


0. 0040 


0.50 


>50 


356 


472 


75 


98 


175 


96 


71 


34 


0. 0039 


0.45 


>50 


354 


464 


76 


102 


169 


201 


126 


35 


0. 0044 


0. 45 


>50 


259 


340 


76 


89 


151 


195 


108 


38 


0. 0014 


0.70 


>50 


349 


465 


75 


97 


169 


192 


110 


37 


0. 0035 


0.35 


>50 


240 


315 


76 


80 


148 


181 


109 


38 


0. 0006 


0.65 


>50 


355 


461 


77 


197 


235 


98 


65 


39 


0. 0018 


0.65 


>50 


362 


475 


76 


178 


222 


109 


68 


40 


0. 0036 


0.70 


>50 


355 


465 | 76 


201 


248 


87 


65 
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